wo 2QQ4/020749 



Page 1 of 36 



^'cIPCT/TO 24 FEB 21 



(12) INTERNATIONAX, APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World InieUectual Property 
Organization 
International Bureau 



(43) International Publication Date 
11 March 2004 (11.03.2004) 




(10) International Publication Number 

PCT WO 2004/020749 Al 



(51) International P&tcnt Classification^: E03B3/Q2. 

5/02, 11/16 

(21) International Application Niunl>er: 

PCT/AU2003/001120 



(22) International Filing Date: 



(25) Fillip Language: 

(26) Publication Language: 

(30) Priority Data: 
2002951098 



1 September 2003 (01.09.2003) 
English 
English 



30 August 2002 (30.08.2002) AU 

(71) Applicant (for all designated States except US): UR- 
BAN RAINWATER SYSTEMS PTY LTD [AU/AUl; 
St Patricks Commercial Centre, 16 Cambridge Street, 
Singleton, New South Wales 2330 (AU). 



): GRAY, 



(72) Inventors; and \ 

(75) Inventors/Applicants W<7r US onfy)i ORAY^ Ian 
[AU/AU]; 48 MaiTiott\^treet, Coorparoo, Brisbane, 
Queensland 4151 (AU). MOORE, Rodney, Douglas 
[AU/AU]; 1 Town HWd Crescent, Singleton, New South 
Wales 2330 (AU). \gaMERON, Gregory, Duncan 
[AU/AU]; 515 Kellehd^Road, Goomalibee, Victoria 3673 
(AU). 



(74) Agent: WYNNE, Ewcn, Cardinal; Wynnes Patent and 
Trade Mark Attorneys, Level 3, Waterfiront Place, 1 Eagle 
Street, Brisbane, Queensland 4000 (AU). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR. BY. BZ, CA, CH. CN, CO, CR, CU. 
CZ. DB, DK, DM, DZ, EC, EE, ES. FI, GB, GD. GE. GH, 
GM. HR, HU, id. XL, IN. IS, JP. KE, KG. KP. KR, KZ, LC. 
LK, LR. LS, LT, LU, LV, MA, MD, MG, MK, MN, MW. 
MX, MZ, NT, NO, NZ, CM, PG, PH, PL, PT, RO, RU, SC, 
SD, SE. SG, SK, SL, SY, TJ. TM. TN, TR, TT. TZ, UA, 
UG, US. UZ, VC, VN. YU, ZA. ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS. MW. MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ. DE, DK, EE, 
ES, FI, FR. GB, GR, HU, IE, FT, LU, MC, NL. PT, RO, 
SE, SI, SK, TR). OAPI patent (BP, BJ, CF. CG, CI, CM, 
GA, GN, GQ, GW, ML, MR. NE, SN, TD. TG). 

Declarations under Rule 4.17: 

— as to the identity of the inventor (Rule 4.l7(i)) for the fol- 
lowing designations AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 



[Continued on next page] 



(54) Title: SUPPLYING WATER TO A RETICULATION SYSTEM FROM DIFFERENT SOURCES 



o 
O 




(57) Abstract: A water supply system for supplying water to a building including a water tank (13) for collecting water firom the 
roof (10) and gutters (12) of the building (1 1); a water level sensor means (21) for sensing the level of water in the water tank; a 
tank water system (22) for supplying water from the water tank (13); a water pump (23) for pumping water from the water tank (13) 
along the tank water system (22); a non-return valve (25) downstream of the pump in the tank water system; a pressure sensor means 

(26) for sensing water pressure of water within the tank water system, said pressure sensor means (26) is located downstream of the 
non-return valve (25); a mains water system for supplying mains water; a three port valve (35) having a first port (34) connected to 
the tank water system downstream from the pressure sensor means (26), a second port (37) connected to the mains water system and 
a third port (41) connected to the building's water reticulation system; wherein when the first (34) and third port (41) are open the 
second port (37) is closed and when the second (37) and third port (41) are open the first port (34) is closed; and a control means 

(27) for opcrativcly receiving inputs from the water level sensor means (21), pressure sensor means (26) and mains electricity supply 
(45) and controlling the water pump (23) and the three port valve (35). 



wo 2004/020749 ^ : Page 2 of 36 



WO 2004/020749 Al IliiiliiDiDI 



LU, LV, MA, MD, MG, MK, MN, MW. MX, MZ, Nl, NO, NZ, 
OM, PG, PH, PU PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, 
TJ, TM, TN, TR, IT, TL, UA, UG, UZ, VC, VN, YU, ZA, ZM, 
ZW, ARIPO patent (GH, GM, KE, LS, MW, MZ, SD, SL, SZ, 
TZ, UG, ZM, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, 
MD, RU, TJ, TM), European patent (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, Fi, FR, GB, GR, liU, IE, IT, LU, MC, 
NL, FT, RO, SE, Si, SK, TR), OAPl patent (BF, BJ, CF, CG, 
a, CM, GA, GN, GQ, GW, ML MR, NE, SN, TD, TG) 
as to applicant's entitlement to apply for and be granted 
a patent (Rule 4. 17(ii)) for the following designations AE, 
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, 
CH, CN, CO, CR, CU, CZ, DE, DK. DM, DZ, EC, EE, ES, 
Fl, GB, GD, GE, GH, GM, HR, HU. ID, lU IN, IS, JP, KE, 
KG, KP, KR, K7^ LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG, MK, MN, MW, MX. MZ, NI, NO, NZ, OM, PG, PH, 
PL, FT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM, TN. 



TR, TT, TZ, UA, UG, UZ, VC, VN, YU ZA, ZM. ZW, ARIPO 
patent (GH, GM, KE, LS, MW, MZ SD, SL, SZ, TZ, UG, 
ZM, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, 
TJ, TM), European patent (AT, BE, BG, CH, CY, CZ, DE, 
DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, FT, 
RO, SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG) 

— as to the applicant *s entitlement to claim the priority of the 
earlier application (Rule 4.17(iii)) for all designations 

PubUshed: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette, 



wo 2004/020749 ^ • Page 3 Of 36 



10 



#10/523561 



WO 2004/020749 ( PCT/AU2003/001120 

DT01 Rec'd PCT/PTO 2 4 FEB 2005 



SUPPLYING WATER TO A RETICULATION SYSTEM FROM DIFFERENT SOURCES 

FIELD OF tNVENTION 
The present invention relates to a system for supplying water to a reticulation 
system from different sources. The present invention has particular but not exclusive 
application for a system using tanic water and mains water supplies. Reference is 
made in the patent specification to tanl^ water and mains water as water sources. 
This reference is by way of example only and other water sources or combinations of 
sources may be used. 



PRIOR ART 

Rainwater collected from the roofs of houses and buildings is commonly used 
in country areas. Rainwater is collected from the gutters and filtered through 
filtration systems before passing into a tank for storage. Water is drawn from the 
15 tank by the pump which supplies the water at pressure to the building's reticulation 
system. 

In most urban areas, water is supplied through a mains water system which 
provides treated water to houses and buildings connected by a mains water supply 
network. Mains water is supplied under pressure so that when a valve is opened by 
20 the turning of a tap handle, water is passed out through the spout of the tap without 
intenruption of supply. 

The collection of rainwater in tanks in urban areas has previously been 
discouraged because of the availability of water supplied by the mains water system. 
Many local govemment authorities now allow the collection and use of rainwater 
25 stored in tanks in urban areas. However these authorities place strict requirements 
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on tank water systems and do not allow water from tanks or any other source to 
enter the mains water system. With the prevention of tank water entering the mains 
water system, the possibility of contamination of mains water from tank water is 
avoided. 

The change in attitude by local govemment authorities to the use of tank 
water in uriDan areas is due at least in part to the desire to minimize the run off 
passing into the stormwater drains which with heavy downfalls are prone to back up 
and cause localized flooding. Another incentive for local govemments in allowing 
collection of water in tanks in urban areas is the overcoming of water storage 
limitations and supplying demand when there is a water shortage. 

Where there is access to mains water, the water in the tank may be 
supplemented with mains water by the opening and closing of a valve operating 
automatically in response to a water level sensor within the tank. This type of 
system is commonly referred to as the trickle up system and maintains sufficient 
water in the tank to satisfy demand. 

The problem with conventional tank water systems and trickle up systems is 
that water cannot be supplied to a building when tiiere is a power failure or pump 
breakdown preventing water from being pumped through the water reticulation 
system of the building. 

OBJECT OF THE INVENTION 
It is an object of the present invention to provide an altemative water supply 
system which overcomes at least in part one or more of the abovementioned 
problems. 
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SUMMARY OF THE INVENTION 
In one aspect the present Invention broadly resides in a water supply system 
for supplying water to a building including 
a first water storage means; 

a water level sensor means for sensing the level of water in the first water 
storage means; 

a first water supply means for supplying water from the first storage means; 

a water pump for pumping water from the first water storage means along the 
first water supply means; 

a non-return valve downstream of the pump in the first water supply means; 

a pressure sensor means for sensing water pressure of water within the first 
water supply means, said pressure sensor means is located downstream of the non- 
retum valve, 

a second water supply means for supplying water from a second source; 

a three port valve having a first port connected to the first water supply means 
downstream from the pressure sensor means, a second port connected to the 
second water supply means and a third port connected to the building's water 
reticulation system; wherein when the first and third ports are open the second port 
is closed and when the second and third ports are open the first port is closed; and 

a control means for operatively receiving inputs from the water level sensor 
means, pressure sensor means and mains electricity supply and controlling the 
water pump and three port valve. 

The first water storage means preferably includes a water tank and the first 
water supply means includes a tank water system. The second water supply means 
preferably includes a mains water supply. 
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In another aspect the present Invention broadly resides In a water supply 
system for supplying water to a building Including 

a water tank for collecting water from the roofe and gutters of the building; 
a water level sensor means for sensing the level of water in the water tanlc; 



a water pump for pumping water from the water tank along the tank water 
system; 

a non-return valve downstream of the pump in the tank water system; 
a pressure sensor means for sensing water pressure of water within the tank 
10 water system, said pressure sensor means is located downstream of the non-retum 
valve, 

a mains water system for supplying mains water; 

a three port valve having a first port connected to the tank water system 
downstream from the pressure sensor means, a second port connected to the mains 
15 water system and a third port connected to the building's water reticulation system; 
wherein when the first and third ports are open the second port is closed and when 
the second and third ports are open the first port Is closed; and 

a control means for operatively receiving inputs from the water level sensor 
means, pressure sensor means and mains electricity supply and controlling the 
20 water pump and three port valve. 

The water tank preferably includes one or more filters for filtering water from 
the roof and gutters prior to its entry into the water tank. Preferably the filters include 
a coarse debris screen located over the gutter or between the gutter outlet and the 
tank; an inlet filter located at the inlet to the tank and able to serve as an insect 
25 screen and or a fine filter located downstream of the pump but upstream of the 



5 



a tank water system for supplying water from the water tank; 
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pressure sensor means. Before water enters the water tank there is preferably a first 
flush water separation system which discharges the first portion of the water 
collected from the building's roof and gutter so that dirt, particulate debris and other 
residue is removed with the discharge of the first portion of the collected water. 

The water level sensor means preferably includes a multi-level water sensor 
for detecting various levels of water in the tank so that different actions may be taken 
when different water levels are detected. Where there is a multi-level water sensor, 
water may be reserved for supplying to a special outlet pipe for drinking purposes 
when the sensor detects that the level is below a predetermined level. 

The water level sensor means may be any one of a variety of suitable 
detectore which include float switches, ultra sonic methods, capacitance metere and 
other devices. A preferred device is one in which a magnet is placed in a float and is 
used to operate reed switches or provide a signal to a magnetic field sensor, 
preferably a Hall Effect device. In the latter, the output of the Hall Effect sensor Is 
measured to provide multi-level detection. 

The pressure sensor means preferably provides the control means with a 
signal indicating the pressure of water within the water lines from the water tank to 
the three port valve. 

When the pressure is above a preset value, the control means switches off 
the pump either immediately or after a preset period of continued pumping. 
Pressure is maintained downstream of the non-retum valve until water draw off 
causes it to t>e lowered, whereupon the pressure sensor will detect this state of 
lowered pressure and send a signal to the controller to cause the pump to be 
restarted. Preferably an accumulator is installed downstream of the non-retum valve 
in the tank water system so as to reduce the frequency of the pump restarting. In the 
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event that water is detected in the tanic by the water level sensor and the operation 
of the pump does not cause the pressure detected by the pressure sensor to rise 
then the pump is tumed off and the three port valve is switched to deliver mains 
supply water via the second port to the third outlet port Thus water supply is 
maintained and pump damage is averted. A preferred form of the tanl< water system 
also includes a flow sensor downstream of the non-retum valve which sends an 
electrical signal to the controller. In the event that a very low water flow occurs the 
output from this flow sensor can be used by the controller to delay repeated 
switching on of the pump as would otherwise be dictated by dropping pressure level. 

The three port valve may be any suitable valve but is preferably a servo 
shuttle valve where the opening and closing of the ports is controlled by an electric 
motor actuated by signals from the control means to switch between mains water 
and tank water supply. The port positions are preferably sensed by a location 
sensing device such as micro switches, light based, or magnetic field based 
detectors. In a preferred form the servo shuttle valve has a shuttle that is moveable 
by lead screw connected to the output of the motor gearbox. The shuttle Is 
moveable within the shuttle valve housing wherein the first and third ports are open 
when the second port Is closed and the second and third ports are open when the 
first port is closed. 

The servo shuttle valve in a preferred form breal<s supply from one inlet port 
before opening the other inlet port thereby preventing upstream cross contamination 
of mains water with tank water. In an alternative form, the servo shuttle valve may 
open one Inlet port before closing the other inlet port thereby relying on upstream 
non-retum valves in t)oth systems to prevent water contamination. 
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The control means preferably receives Input signals from the water sensor in 
the tank, the pressure sensor detecting the pressure of water within water tank 
supply line and the availability of mains electricity. The control means preferably has 
a battery backup in the event of ^ilure of mains electricity so that there is electrical 
5 power to switch the servo shuttle valve from one position to another. The control 
means controls the operation of the pump and preferably tums the pump off when 
the water sensor detects that the level of water within the tank is t>elow a 
predetenmined level. In this situation the control means actuates the servo shuttle 
valve to close the first port and open the second and third ports. Where there is an 

10 accumulator, the non-retum valve prevents backflow from the accumulator through 
the pump and back into the tank. The accumulator provides pressurized water on 
demand when the first port is open. 

The control means preferably has two modes of operation including an 
automatic mode where the controller automatically chooses the water source from 

1 5 the input signals from the water sensor and pressure sensor with a default setting for 
using tank water. The control means also has a manual mode of operation where 
either tank water or mains water may be chosen as the water source at the 
discretion of an operator. In the situation where there is a low water level detected in 
the water tank or there is detection of a pump or mains electricity supply failure, an 

20 alarm signal is sent to and displayed by the control means when tank water is 
chosen during manual mode of operation. 

In the case that the pressure sensor is a switch it is preferable that it is of a 
kind that has some hysteresis in its switching behaviour, so that it switches on at a 
lower pressure when it switches off. This avoids unnecessary tuming on and off of 

25 the pump. 
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In another aspect the present invention broadly resides in a water supply 
system for supplying water to a building including 

a water tanic for collecting water from the roofe and gutters of the building; 
a water level sensor means for sensing the level of water in the water tank; 



a water pump for pumping water from the water tanic along the tank water 
system; 

a non-return valve downstream of the pump in the tank water system; 
a pressure sensor means for sensing water pressure of water within the tank 
10 water system, said pressure sensor means is located downstream of the non-retum 
valve, 

a mains water system for supplying mains water; 

a three port valve having a first port connected to the tank water system 
downstream from the pressure sensor means, a second port connected to the mains 
15 water system and a third port connected to the building's water reticulation system; 
wherein when the first and third ports are open the second port is closed and when 
the second and third ports are open the first port Is closed; and 

a control means for operafively receiving inputs from the water level sensor 
means, pressure sensor means and mains electricity supply and controlling the 
20 water pump and three port valve; wherein there is an accumulator downstream of the 
pressure sensor means but upstream of the three port valve and there is a flow 
sensor downstream of the non-retum valve but upstream of the three port valve. 

Preferably there is a mains water system non-retum valve upstream of the 
servo shuttle valve to open and close the mains water supply lines for providing 
25 mains water. The provision of a mains water system non-retum valve acts as a 



5 



a tank water system for supplying water from the water tank; 
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further back flow prevention device to satisfy government requirements. There may 
also l^e a regulator upstream of tiie servo shuttle valve. There may preferably be a 
regulator downstream of the non-retum valve but upstream of the seryo shuttle 
valve. The regulator serves to prevent a change in flow rate between the switching 
5 from one water supply source to another. 

In another aspect the present invention broadly resides in a water supply 
system for supplying water to a building including 

a water tank for collecting water from the roofs and gutters of the building; 

a water level sensor means for sensing the level of water in the water tank; 
10 a tank water system for supplying water from the water tank; 

a water pump for pumping water from the water tank along the tank water 
system; 

a non-retum valve downstream of the pump in the tank water system; 
a pressure sensor means for sensing water pressure of water within the tank 
1 5 water system, said pressure sensor means is located downstream of the non-retum 
valve, 

a mains water system for supplying mains water; 

a three port valve having a first port connected to the tank water system 
downstream from the pressure sensor means, a second port connected to the mains 
20 water system and a third port connected to the building's water reticulation system; 
wherein when the first and third ports are open the second port is closed and when 
the second and third ports are open the first port is closed; and 

a control means for operatively receiving inputs from the water level sensor 
means, pressure sensor means and mains electricity supply and controlling the 
25 water pump and three port valve; wherein there is a mains water system non-retum 
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valve upstream of the servo shuttle valve to open and close the mains water supply 
lines for providing mains water. 

There may also be a regulator downstream of the non-retum valve but 
upstream of the servo shuttle valve. There may preferably be a regulator 
5 downstream of the non-retum valve but upstream of the servo shuttle valve. 

In another aspect the present invention broadly resides in a water supply 
system for supplying water to a building including 

a water tank for collecting water from the roofs and gutters of the building; 

a water level sensor means for sensing the level of water in the water tank; 
10 a tank water system for supplying water from the water tank; 

a water pump for pumping water from the water tank along the tank water 
system; 

a non-retum valve downstream of the pump In the tank water system; 
a pressure sensor means for sensing water pressure of water within the tank 
15 water system, said pressure sensor means Is located downstream of the non-retum 
valve, 

a mains water system for supplying mains water; 

a three port valve having a firet port connected to the tank water system 
downstream from the pressure sensor means, a second port connected to the mains 
20 water system and a third port connected to the building's water reticulation system; 
wherein when the first and third ports are open the second port is closed and when 
the second and third ports are open the first port is closed; and 

a control means for operatlvely receiving inputs from the water level sensor 
means, pressure sensor means and mains electricity supply and controlling the 
25 water pump and three port valve; wherein there Is an accumulator downstream of the 
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pressure sensor means but upstream of the three port valve and there is a flow 
sensor downstream of the non-retum valve but upstream of the three port valve; 
wherein there is a mains water system non-retum valve upstream of the servo 
shuttle valve to open and close the mains water supply lines for providing mains 
5 water. 

There may also be a regulator downstream of the non-retum valve but 
upstream of the servo shuttle valve. There may preferably be a regulator 
downstream of the non-retum valve but upstream of the servo shuttle valve. 

Several forms of logic may be used by the controller in controlling the pump 

1 0 and three port valve of the water supply system. The logic systems are dependent 
on the sophistication of the water level sensing and whether a flow sensing device 
is included in the tank water system. Where a two or three level tanic water level 
sensing device is used it is possible to reserve the lower section of the tank water for 
special purposes such as a drinking water outlet delivered from the tank via the 

1 5 pump while drawing general water supply from the mains water via the three port 
valve. Where a flow sensor and two or three level tank water level sensing device is 
used it is possible to permit the continued supply of water despite the drop of the 
water level in the tank below the upper level. This option saves the need for a brief 
interruption to water supply while the three port valve closes its tank port and 

20 opens its mains water port or vice versa. 

In all cases in the event that there is no mains electricity supply the pump will 
not operate and the valve will be switched so that it delivers mains water to its outlet 
The logic of the system with a single water level sensor is that when the tank 
water level is above the sensed water level the pump is capable of operation and the 

25 valve is switched to tank water supply. When the tank water level falls below the 
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sensed water level the pump ceases to operate and the valve switches to mains 
water. It Is preferable for the water level sensor and controller to have some 
hysteresis in its behaviour so that minor water level fluctuation does not cause 
unnecessary pump and valve switching. 
5 The logic of the system where a dual water level sensing Is used and no flow 

measurement is incorporated is that when the water level Is above the upper sensing 
level then the valve is switched to tank and the pump Is capable of operation. When 
the water level in the tank falls below the upper sensing level the valve switches to 
mains water supply but the pump will be available for operation so as to supply water 
10 to the special outlet pipe nomnally reserved for drinking applications. When the 
water level falls befow the lower sensing level then the pump will not operate. The 
lower sensing level may be set to conrespond with a dry tank. 

The logic of the system where a dual water level sensor and flow 
measurement is available is that when the water level is above the upper sensing 
1 5 level the valve Is switched to pump supply and ttie pump Is capable of operation. In 
the event that water is being drawn from the tank when the water level falls below 
the upper sensing level then the pump continues to operate and the three port valve 
remains switched to tank supply until the ftow ceases whereupon the three port valve 
switches to mains supply. In the event that water is first drawn from the three port 
20 valve by the normal retteulation system while the water level is below the upper 
sensing level but above the lower sensing level then this water will be supplied by 
the mains water. Water may be drawn from the special water supply pipe via the 
pump whilst the water level is below the upper and lower sensing levels. When the 
water falls t)elow the lower sensing level the pump will not operate. The lower 
25 sensing level may be set to a dry level in the tank. 
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The logic of the system where a three level water level sensor and flow 
measurement is used is that when the water level is above the upper sensing level 
the valve is switched to tani^ supply and the pump is capable of operation. In the 
event that water is being drawn from the tank when the water level falls below the 

5 upper sensing level then the pump continues to operate and the valve remains 

switched to tank supply until the flow ceases whereupon the valve switches to mains 
water supply. In the event that water is first drawn from the three port valve by the 
normal reticulation system while the tanl^ water level is below the upper sensing level 
but above the middle sensing level then this water will be supplied by the mains 

10 water. Water may be drawn from the special water supply pipe via the pump whilst 
the water level is below the upper and above the lower sensing levels. In the event 
that the water level falls below the lower sensing level then the pump ceases to be 
able to operate. The lower sensing level may be set to a dry level in the tanlc. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

In order that the present invention be more readily understood and put into 

practical effect, reference will now be made to the accompanying drawings wherein: 
Figure 1 is a diagrammatic view of the first preferred embodiment of the water 

supply system; 

20 Figure 2 is a diagrammatic view of the second prefenred embodiment of the 

water supply system; 

Figure 3 is a diagrammatic view of the third prefenred embodiment of the 
water supply system; 

Figure 4 is a diagrammatic view of the water level sensor of the preferred 
25 embodiments. 
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Figure 5 is an attemate diagrammatic view of the water level sensor of the 
preferred embodiments; 

Figure 6 is a graph showing the output from the Hall Effect sensor with 
respect to the water level in the water tank; 
5 Figure 7 Is a diagrammatic view of the servo shuttle valve; and 

Figure 8 is an altemate diagrammatic view of the servo shuttle valve. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
With reference to Figure 1 there is shown a diagrammatic view of the first 

10 preferred embodiment. Rain water falls on the roof 10 of a building 1 1 , flows into 
the gutter 12 and collects in the water tank 13. Coarse debris is prevented from 
entering the water tank 13 by an angled debris screen 14 which filters water flowing 
out of gutter spout 15. The water then enters a first flush system 16. The first flush 
system 16 takes the initial volume of water discharged from the roof 10 and 

15 incorporating particulate matter and any residue on the roof 10. In its simplest form 
the first flush system 16 includes a container that holds a volume of water and has a 
small discharge outlet 19. When the container has filled overflow passes through the 
spout 1 7 Into the water tank 1 3 via the insect screen 1 8. 

The water tank 13 has a water sensor 21 which has a single level device with 

20 hysteresis (or two or three level devices). Water is drawn from the water tank 1 3 via 
the outlet pipe 22 to the pump 23. The pump 23 pumps water through a fine 
particulate filter 24. From the filter 24, water flows through a non-return valve 25 and 
past a pressure switch 26 that provides water pressure Information to the controller 
27. Downstream of the pressure switch 26, there is an accumulator 30 which serves 

25 to provide pressurised water firom the system without the pump 23 being turned on. 
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The accumulator 30 is a gas charged device with a bladder 31 . (The accumulator 
may altematlvely be a spring operated piston accumulator.) Downstream of the 
accumulator 30 there is a flow sensor 32 which is electrically connected to the 
controller 27. 

Pressurised tank water is delivered to one inlet port 34 of the servo shuttle 
valve 35. Altemately if the inlet port 34 is closed, water is discharged through outlet 
pipe 36. 

Mains water supply is delivered to the other inlet port 37 of the servo shuttle 
valve 35 via a non-retum valve 38 and pressure regulator 39. The servo shuttle 
valve 35 has a motor 40 which includes an electric motor, gearbox and position 
sensor. The motor 40 is operated by the controller 27. The motor 40 sends valve 
position location signals back to the controller 27. The servo shuttle valve 35 also 
has an outlet port 41 which is connected to the building's reticulation system. 

The controller 27 is powered from mains electricity 45 and detects whether 
mains electricrty is available. The controller 27 also receives input signals from the 
water tank water level sensor 21 , pressure switch 26, and flow sensor 32. The 
controller 27 also has a battery backup which powers it when there Is mains 
electricity failure. The battery backup is maintained In a charged state by electricity 
from the mains electricity system. 

With reference to Figure 2 there is shown an altemate water supply system. 
The altemate water supply system Is similar In accumulating water from the roof 100 
from building 101 through gutter 102, first flush system 103, and insect screen 104 
into water tank 105. The water tank 105 has a water level sensor 106. Water is 
pumped through outlet pipe 107 by pump 108. The pump 108 provides pressurised 
water through non-retum valve 109 to a tee connection 110. The tee connection 110 



wo 2004/020749 r t Page 18 of 36 




WO 2004/020749 PCT/AU2003/001120 

- 16- 

allows water to pass to the building's reticulation system via a flow sensor 113. The 
other side of the tee connection 110 is connected to the mains water supply via a 
pressure regulator 115 and non-retum valve 116. The flow sensor 113 detects 
whether water is flowing to the building's reticulation system and sends a signal to 
5 the controller 117. The controller 117 receives signal inputs from the tank water 
sensor 106, flow sensor 113 and the availability of mains electricity 118. The 
controller 117 operatively controls pump 108 and as a consequence non-return 
valves 109 and 116. 

If there is water in the water tank 105, the pump 108 is tumed on and water is 
10 provided to the building's reticulation system. In this situation, non-return valve 116 
closes and water from the mains water system does not flow into the building's 
reticulation system. In a preferred form, the water pumped from the pump 108 is at a 
higher pressure than the regulated mains pressure. 

The altemate embodiment shown in Figure 3 is similar to the preferred 
1 5 embodiment shown in Figure 1 . For convenience, the features have been numbered 
similariy except where there is a difference. The water supply system shown in 
Figure 3 has a separate pump controller 300 which includes the functions of the 
accumulator, pressure switch and flow sensor. The pump controller 300 controls the 
pump which will not operate unless electricity is available to drive it. The system 
20 controller 301 serves only to receive signals from the tank water level sensor 21 , 
mains electricity supply 45 and valve position sensors 40. 

Figure 4 shows the prefenred form of the single or two level tank water level 
sensor 399. The only difference between the sensor types is the voltage level 
outputs chosen for control purposes. The sensor 399 has an outer tube 400 made of 
25 non magnetic material to which is attached a Hall Effect sensor 401 . The Hall Effect 



wo 2004/020749 



Page 19 of 36 



WO 2004/020749 



PCT/AU2003/001120 



-17- 



sensor 401 is normally glued to the outer tube 400 and is attached to a cable 402. 
The cable 402 is held in position by cable ties 403 and the Hall Effect sensor 401 
and cable 402 are waterproofed by use of a suitable sealant such as a silicone 
rubber 404. Within the outer tube 400 is a float tube 405 which is sealed at each end 

5 by an upper float end 406 and a lower float end 407, The lower float end 407 
contains a magnet 408 which interacts with the IHall Effect sensor 401 to change its 
output. The float tube 405 is retained within the outer tube 400 by two retainers 410, 
41 1 which may talce the form of a pin or bolt. The float tube 405 may rise or fall 
between the limits of these retainers 410, 41 1 . 

10 In Figure 5 a three level water level sensor 500 is shown. It is similar in 

features with the single or two level sensor 399 shown in Figure 4 except that it 
includes a second Hall Effect sensor 501 on the outside of the outer tube 400. The 
similar features have been numbered the same as those shown in the sensor of 
Figure 4. 

1 5 The graph shown in Figure 6 shows the output of the Hall Effect sensor as 

used in the water level sensors. As the water level varies, the output voltage varies 
between the limits controlled by the retainers (levels 1 and 4). Two (or more) 
sensing levels (2 and 3) may be used by the controller. The voltage to water level 
relationship may be reversed by turning the magnet end to end (pole to pole). 

20 With reference to Figures 7 and 8, there is shown the servo shuttle valve 700. 

In this forni the servo shuttle valve 700 is made from three PVC plumbing Tee 
connections 701. The Tee connections 701 are joined by joiner members 702. A 
housing 703 for the electric motor 704, geariDox 705 and proximity switches 706 is 
connected to the motor end piece 714. A handle 707 protrudes from the end of the 

25 electric motor 704 for manually closing the valve 700. The rotation direction of the 
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motor 704 is controlled by the polarity of the direct current that Is supplied to It by 
cable 708. The motor 704 is connected to the gearbox 705 which Is connected to 
the lead screw 710. The servo shuttle valve 700 has elastomeric seals 711 which 
seaithe end pieces 713, Joiners 702 and motor end piece 714. The shuttle member 
5 715 is operatively connected to the lead screw 710 and has an internal thread 718 
complementary to the thread of the lead screw 710. The shuttle member 715 has an 
indexing pin 717 set into It which prevents the shuttle member 715 from rotating 
caused by the turning of the lead screw 710. The indexing pin 717 also serves to 
activate the proximity switches 706 that detenmine the position of the shuttle member 
10 715 and provide this information to the controller. These proximity switches 706 may 
be any suitable switch such as direct acting micro switches or light emitting diodes 
and sensors. The construction of the servo shuttle valve 700 does not require the 
shuttle member 715 to be withdrawn fully from the zone of tiie ports 720, 721, 722. 
This is an advantage conveyed by ihe use of a fabricated valve In that a chamber 
15 exists behind the port and tills is of a larger size than that on which the shuttle 
member 715 seals. This feature permits less resistance to water flow through the 
device for a given shuttle movement than one In which the port directiy intersects the 
shuttle valve body at the diameter of the shuttle. 

The sealing members 730, 731, 732 move along the longitudinal internal bore 
20 734 of servo shuttle valve under the influence of the lead screw 710 rotating within 
the intemal complementary thread 718 of tiie shuttle memt)er 715. The position of 
the sealing members 730, 731 , 732 relative to each other is such that when inlet port 
721 is open inlet port 720 is closed but outiet port 722 is open and when inlet port 
720 is open inlet port 721 is closed and the outlet port 722 is open. The outiet port 
25 722 preferably connects to the building's reticulation system while inlet ports 720 and 
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721 are connected to the mains water supply system and tank water supply system 
respectively. 

Figure 7 shows that the Inlet port 721 connected to the tank water supply 
system is open and the outlet port 722 connected to the building's reticulation 
5 system is open. Inlet port 720 connected to the mains water supply system is closed. 
Figure 8 shows that the inlet port 720 connected to the mains water system and 
outlet port 722 connected to the building's reticulated system is open, the inlet port 
721 connected to the tank water supply system is closed. 

10 ADVANTAGES 

The present invention provides the advantage of offering the choice of two 
water sources, namely tank water and mains water, and when there is a pump or 
electricity supply failure, mains water can still be provided to a building's reticulation 
system. A further advantage of the preferred embodiment is that there are two valve 

1 5 systems which prevent cross contamination of water from different sources. The 
design of a dual valve system provides a cautionary measure and satisfies 
government requirements. 



illustrative example of this invention, all such and other modifications and variations 
thereto as would be apparent to persons skilled In the art are deemed to fall within 
the broad scope and ambit of this invention as Is herein set forth. 



VARIATIONS 



20 



It will of course be realized that while the foregoing has been given by way of 
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Throughout the description and claims this specification the word "comprise" 
and variations of that word such as "comprises" and "comprising", are not intended to 
exclude other additives, components, integers or steps. 
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CLAIMS 

1 . A water supply system for supplying water to a building including 

a water tank for collecting water from the roof and gutters of the building; 
5 a water level sensor means for sensing the level of water in the water tank; 

a tank water system for supplying water from the water tank; 
a water pump for pumping water from the water tank along the tank water 
system; 

a non-retum valve downstream of the pump in the tank water system; 
10 a pressure sensor means for sensing water pressure of water within the tank 

water system, said pressure sensor means is located downstream of the non-retum 
valve, 

a mains water system for supplying mains water; 

a three port valve having a first port connected to the tank water system 
1 5 downstream from the pressure sensor means, a second port connected to the mains 
water system and a third port connected to the building's water reticulation system; 
wherein when the first and third ports are open the second port Is closed and when 
the second and third ports are open the first port is closed; and 

a control means for operatively receiving Inputs from the water level sensor 
20 means, pressure sensor means and mains electricity supply and controlling the 
water pump and three port valve. 

2. A water supply system as claimed in claim 1 wherein the three port valve Is a 
servo shuttle valve where the opening and closing of the ports is controlled by an 
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electric motor actuated by signals from the control means to switch between mains 
water and tank water supply. 



3. A water supply system as claimed in claim 2 wherein the servo shuttle valve 
5 has a shuttle that is moveable by lead screw connected to the output of the motor 
gearbox, said shuttle is moveable within the shuttle valve housing wherein the first 
and third ports are open when the second port is closed and the second and third 
ports are open when the first port is closed. 

10 4. A water supply system as claimed in any one of claims 1 to 3 wherein there Is 
an accumulator downstream of the non-retum valve but upstream of the three port 
valve. 



5. A water supply system as claimed In any one of claims 2 to 4 wherein there is 
15 a mains water system non-retum valve upstream of the servo shuttle valve to open 

and close the mains water supply lines for providing mains water. 

6. A water supply system as claimed in claim 5 wherein there is a regulator valve 
upstream of the servo shuttle valve and the regulator serves to prevent a change in 

20 flow rate between the switching from one water supply source to another. 

7. A water supply system as claimed in any one of the abovementioned claims 
wherein the control means has two modes of operation including an automatic mode 
where the controller automatically chooses the water source from the input signals 

25 from the water sensor and pressure sensor with a default setting for using tank 
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waten and a manual mode of operation where either tank water or mains water may 
i3e chosen as the water source at the discretion of an operator. 

8. A water suppiy system as claimed in claim 7 wherein when the control means 
5 is In manual mode and low water level is detected in the water tank or there is 

detection of a pump or mains electricity supply failure, an alarm signal is sent to and 
displayed by the control means when tank water supply Is chosen. 

9. A water supply system as claimed in any one of the abovementloned claims 
10 wherein the water level sensor and controller are used to detect multiple water levels 

In the tank. 

10. A water supply system as claimed In any one of the abovementloned claims 
wherein the water sensor means is a floating magnet and used to provide a signal to 

15 a magnetic field sensor being a Hall Effect device. 

11. A water supply system as claimed in claim 10 wherein the output of the Hall 
Effect sensor is measured to provide multi-level detection. 

20 12. A water supply system as claimed in any one of the abovementloned claims 
wherein the water level sensor means includes a multi-level water sensor and water 
may be reserved for supplying to a special outlet pipe for drinking purposes when the 
sensor detects that the level Is below a predetermined level. 
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13. A water supply system as claimed in any one of the abovementioned claims 
wherein the pressure detected by the pressure sensor means Is above a preset 
value, the control means switches off the pump either immediately or after a preset 
period of continued pumping, wherein pressure is maintained downstream of the 

5 non-return valve until water draw off causes it to be lowered, whereupon the 
pressure sensor will detect this state of lowered pressure and send a signal to the 
controller to cause the pump to be restarted. 

14. A water supply system as claimed in any one of the abovementioned claims 
10 wherein when water is detected In the tank by the water level sensor and the 

operation of the pump does not cause the pressure detected by the pressure sensor 
to rise then the pump is tumed off and the three port valve is switched to deliver 
mains supply water via the second port to the third outlet port. 

15 15. A water supply system as claimed in any one of the abovementioned claims 
wherein there is a flow sensor for measuring the rate of flow within the tank water 
system, said flow sensor is connected to the controller. 

16. A water supply system as claimed in any one of the abovementioned claims 
20 wherein the controller enables water to be drawn from a tank below a preset 
threshold level to maintain continuity of supply without the interruption due to the 
transition of the 3 port valve from one supply source to another. 



25 



17. A water supply system as substantially described herein with reference to and 
as illustrated by the accompanying drawings. 
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